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EP0 540 

Description 

The present invention relates to an electrical 
grounding connector assembly for attachment to an 
electrically conductive panel and to a method of attach- 5 
ing an electrical grounding connector assembly to an 
electrically conductive panel. 

U.S. Patent Nos. 4,193,333 and 3, 87 1,264 disclose 
means of attaching a stud-like fastener, wherein the stud 
includes an annular end portion which penetrates a 10 
plate or structural steel member, which may be de- 
formed radially around a plug pierced from the panel. 

U.S. Patent Nos. 1,976,019; 2,456,118; 2,521,505; 
3,436,803; 3,754,731; 4,039,099; and 4,092 773 dis- 
close various riveting techniques, wherein the fastener is 
includes an annular end portion which may be press- 
fitted through an opening in a panel. The annular end 
portion is then riveted or radially outwardly deformed by 
a die member having an annular semi-toroidal die cavity 
and may include a projecting central die portion which 20 
is received in the annular riveting end of the fastener. . 

Although the above -referenced patents do disclose 
self-riveting male and female fasteners, and methods of 
installing same, they do not disclose a riveting stud type 
fastener which is suited for making a reliable electrical zs 
grounding connection to a metal panel or the like. For 
example, U.S. Patent Nos. 4,193,333 and 3,871,264 
which disclose methods of attaching stud fasteners to a 
panel, primarily teach a methodology for providing su- 
perior mechanical interlock between the stud fastener 30 
and the panel and do not address the issue of the elec- 
trical integrity of the connection. It is well known that a 
fastener can provide excellent mechanical bonding to a 
panel while providing unacceptable electrical conductiv- 
ity to the same panel. For example, various coatings 3S 
could be present on an electrically conductive panel 
which, although not interfering with the mechanical in- 
terlock between the stud fastener and the panel, may 
partially, or entirely impede the flow of electrical current 
through the fastener and panel interface. *o 

Accordingly, it is the primary object of this invention 
to provide a stud type fastener which is adapted to be 
attached to an electrically conductive panel and a meth- 
od of attach ing the fastener to the panel where in the fas- 
tener provides both superior mechanical connection to 45 
the panel while also providing excellent electrical con- 
ductivity across the fastener/panel interface and be- 
tween the fastener and the conductive lug which is at- 
tached to the fastener in use. Further, the fastener and 
method herein disclosed are particularly suited for mass so 
production applications, particularly automotive applica- 
tions utilizing automatic presses. The fastener of the 
present invention can be used in a panel having a pre- 
pierced opening, but is not limited to pre-pierced appli- 
cations inasmuch as the present fastener is adapted to 55 
pierce the panel during the installation process. 

To satisfy this object there is provided an electrical 
grounding connector assembly for attachment to an 
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electrically conductive panel, said electrical grounding 
connector assembly of thetype having a grounding stud 
connector having a body portion disposed between, and 
integrally joining, a stud portion and a riveting portion, 
wherein said riveting portion may be a piercing and riv- 
eting portion and wherein said body portion includes a 
flange extending generally radially from said body por- 
tion, said flange having a panel engaging surface and a 
lug engaging surface, said electrical grounding connec- 
tor assembly comprising: 

barbed means, disposed on at least one of said riv- 
eting portion and said panel engaging surface of said 
flange, for conducting electrical current between said 
electrical grounding connector assembly and said con- 
ductive panel when said electrical grounding connector 
assembly Is joined to said electrically conductive panel; 
and 

a displaceable cap or a displaceable female nut member 
adapted to cooperatively engage and substantially cov- 
er said stud portion of said grounding stud connector 
and also adapted to cover said lug engaging surface of 
said flange, thereby protecting said stud portion and 
said lug engaging surface of said flange from contami- 
nants. 

Thus in accordance with the present invention the 
stud connector and the cap or female nut member are 
fitted to the panel as an assembly. 

For the sake of completeness reference should also 
be made to two further prior art references (GB-A- 
2,068,493 and DE-U-8,225,078). 

GB-A-2,068,493 describes a stud fastener having 
abody portion, disposed between, and integrally joining, 
a stud portion and a riveting portion. The riveting portion 
is a riveting and piercing portion, and the body portion 
includes a flange portion extending generally radially 
from said body portion. The flange has a panel engaging 
surface. The stud fastener is however not adapted for 
use as an electrical grounding stud and is installed by 
pressure applied to the flange portion, e.g. in a pressing 
operator, by a punch while the panel is supported on a 
die button. The slug punched from the panel by the tu- 
bular riveting and piercing portion of the fastener is 
jammed into the inside of this portion enhancing the an- 
chorage of the stud in the panel. 

DE-U-8,225,078 describes a nut and bolt fastener 
adapted for securing a connecting lug to a panel. The 
nut and/or the bolt element have circularly extending 
cutting ring elements to cut through painted coatings on 
frame parts and establish a good electrical connection. 
The nut and bolt fasteners described in DE-U-8,225,078 
are not riveting fasteners and are also not self piercing. 

In a preferred embodiment of the electrical ground- 
ing connector assembly, the cap is made from a metal 
and includes a load bearing flange having first and sec- 
ond opposed load bearing surfaces. The first load bear- 
ing surface is adapted to engage the lug engaging sur- 
face of the flange portion of the grounding stud connec- 
tor and the second load bearing surface is adapted to 
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engage a plunger which is adapted to drive the ground- 
ing connector assembly into the electrically conductive 
panel. In an alternative embodiment, the metal cap or 
female nut member includes first and second load bear- 
ing, opposing ends, wherein the first load bearing end 5 
is adapted to engage the lug engaging surface of the 
flange portion of the grounding connector and the sec- 
ond load bearing end is adapted to engage a plunger 
for driving the connector assembly into the conductive 
panel. 10 

The cap forms a female element including a body 
portion having an axial bore therein, the axial bore being 
adapted to engage the stud portion of the male fastener. 
The female element is adapted to cover the stud portion 
of the male fastener and also to cover the lug engaging is 
surface of the flange thereby protecting the stud portion 
and the lug engaging surface of the flange from contam- 
inants. 

The present invention also contemplates a method 
of attaching an electrical grounding connector assembly 20 
to an electrically conductive panel in accordance with 
claim 22. 

Preferred embodiments of the present teaching are 
set forth in the subordinate claims. 

The connector and connector assembly of the 2s 
present invention is particularly suited for transfer from 
a hopper or other source to an installation device. The 
connector and a connector assembly may be arrayed 
within the installation device by automatic means that 
stacks and aligns, the connectors readying them for in- 30 
stallation. 

It will be understood by those skilled in the art that 
the terms used herein to generally describe the connec- 
tor (such as female and male connectors) are used only 
as short-hand labels and the actual geometry of the con- 35 
nectors may take on a multiplicity of forms. As used 
herein, "connector - or "fastener 1 refers not only to the 
function of the connector or fastener to attach one mem- 
ber to a panel, but also the means of attaching the fas- 
tener or connector to the panel. to 

Other advantages and meritorious features will be 
more fully understood from the following description of 
the preferred embodiments of the grounding connector, 
grounding connector assemblies and method of install- 
ing same, the appended claims and the drawings, in ts 
which: 

Figure 1 is an isometric view of a first embodiment 
of an electrical grounding stud of the present inven- 
tion, so 

Figure 2 is a top view of the electrical grounding stud 
of Figure 1 taken substantially along lines ll-ll of Fig- 



ure 1, 

Figure 3 is a partial cross sectional side view taken 
substantially along lines 10-10 of Figure 2, 
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Figure 4 is a partial cross sectional view of a typical 
installation apparatus used to install the first em- 
bodiment of the electrical grounding stud of the 
present invention into an electrically conductive 
panel; 

Figure 5 is a cross sectional bottom view of the first 
embodiment of the electrical grounding stud of the 
present invention and the installation plunger of a 
typical installation apparatus taken substantially 
along lines V-V of Figure 4, 

Figure 6 is a partial cross sectional view of the elec- 
trical grounding stud of the present invention in- 
stalled in an electrically conductive panel, 

Figure 7 is an isometric top view of the electrical 
grounding stud of the present invention installed in 
an electrically conductive panel, 

Figure 8 is an isometric view of a second embodi- 
ment of the electrical grounding stud of the present 
invention, 

Figure 9 is a partial cross sectional side view of the 
electrical grounding stud of the present invention 
shown in Figure 8, 

Figure 10 is a bottom view of the second embodi- 
ment of the electrical grounding stud of the present 
invention, 

Figure 11 is a bottom view of a third embodiment of 
an electrical grounding stud of the present inven- 
tion, 

Figure 12 is a view of a fourth embodiment of an 
electrical grounding stud of the present invention, 

Figure 13 is a partial cross sectional side view of a 
fifth embodiment of an electrical grounding stud of. 
the present inventbn shown assembled to a protec- 
tive nut, 

Figure 14 is a partial cross sectional side view of 
the electrical grounding stud of Figure 1 3 assem- 
bled to another protective nut, of the present inven- 
tion, 

Figure 1 5 is a partially sectioned side view of a fur- 
ther embodiment of an electrical grounding connec- 
tor, 

Figure 16 is a longitudinal section through the elec- 
trical grounding connector of Figure 15 after assem- 
bly with a panel member and before withdrawal of 
the press tool, 
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Figure 1 7 is a detail Y corresponding to the circled 
portion Y of Figure 15, 

Figure 18 is a detail Z corresponding to the circled 
portion Z of Figure 15 and 5 

Figure 1 9 is a plan view of the electrical grounding 
connector of Figure 15 as seen in the direction of 
the arrow XIX. 

10 

The electrical grounding connector and grounding 
connector assembly of the present invention is particu- 
larly adapted for permanent attachment to a panel or 
plate, particularly a metal sheet or the like, such as uti- 
lized in the automotive and appliance industries. The is 
disclosed electrical grounding connector and assembly 
is particularly well suited for installation by way of con- 
ventional press apparatus typical of that utilized in the 
automotive industry. The method of the present inven- 
tion is also well suited for application by way of a con- 20 
ventional press. In such applications, the press installs 
one or more connector assemblies with each stroke 
wherein the connector assemblies become a perma- 
nent part of the panel and are utilized to affix other mem- 
bers such as brackets or the like to the panel. Further, 25 
the electrical grounding connector of the present inven- 
tion is particularly suited for attachment to relatively thin 
sheets or panels, such as utilized by the appliance in- 
dustries. Accordingly, as used herein, "panel" refers to 
any plate, panel, or metal sheet having sufficiently high 30 
electrical conductivity to be considered an effective 
electrical conductor and a thickness sufficiently thin for 
practical application of the riveting portion of the ground- 
ing connector. 

Now referring to Figures 1 -3, a first embodiment of 35 
the grounding connector of the present invention in- 
cludes an electrical grounding connector assembly 72. 
The assembly 72 includes an electrical grounding stud 
74 and protective cap 76. The assembly 72 is adapted 
to be installed, as an assembly, into a panel in a single *o 
installation operation. This will be further described in 
reference to Figures 1-7. 

Now referring to Figures 1-3, electrical grounding 
stud 74 includes body portion 32, stud portion 34, and 
riveting portion 36. Body portion 32 is disposed be- 45 
tween, and integrally joins, stud portion 34 and riveting 
portion 36. Body portion 32 includes flange 38 which ex- 
tends generally radially from body portion 32. Flange 38 
includes panel engaging surface 40 and lug engaging 
surface 42. Panel engaging surface 40 of flange 38 in- so 
eludes barbed elements 44 and pockets 78. Barbed el- 
ements 44 generally rise above panel engaging surface 
40 while pockets 74 generally reside below panel en- 
gaging surface 40. Barbed elements 44 provide, in con- 
junction with pockets 78, superior anti-rotation resist- 55 
ance upon fastening grounding stud 74 to a panel. The 
superior anti-rotation resistance is largely due to the fact 
that the combination of elevated barbs 44 and de- 
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pressed pockets 78 accommodate under-hit and over- 
hit conditions which are typically associated with fasten- 
er installations techniques which use presses. As un- 
derstood by those skilled in the art, it is impossible to 
control the precise stroke upon which a press platen will 
travel during the course of installing grounding stud 74 
in panel 48. Because of this unpredictability, some 
grounding studs 74 will be forced into a mating panel 
deeper than preferred (this is commonly known as an 
over-hit condition) and alternatively, in some instances, 
grounding stud 74 will not be driven into the mating pan- 
el to the extent that it should be (this is commonly termed 
as an under-hit condition). Grounding stud 74 of the 
present invention is particularly well suited to accommo- 
date under-hit and over-hit conditions in that in the event 
of an over-hit condition, panel metal is driven into pock- 
ets 78 thereby giving stud 74 excellent torque resistance 
while also providing panel penetration features thereby 
allowing stud 74 to function adequately as an electrical 
grounding stud. On the other hand, when ground stud 
74 experiences an under-hit condition upon installation 
(white pockets 78 may experience little to no panel metal 
contact) raised barbed elements 44 will penetrate into 
the mating pane! surface thereby providing torque re- 
sistance and an excellent conductivity interface. 

First barbed elements 44 preferably extend across 
panel engaging surface 40 and integrally join annular 
wall 50 of riveting portion 36. When first barbed ele- 
ments 44 are fashioned in such a manner, cutting edge 
80 is formed at the intersection of panel engaging sur- 
face 40 and riveting portion 36 providing a cutting edge 
which scores the surface of the mating panel during in- 
stallation of fastener 74 providing excellent electrical 
conductivity between stud 74 and the electrically con- 
ductive panel which stud 74 is fastened to. 

Lug engaging surface 42 includes surface 82 which 
is proximate stud portion 34 and surface 84 which is dis- 
tal stud portion 34. Surface 62 is raised relative to sur- 
face 84 thereby creating step surface 86. 

Protective cap 76 is adapted to positively engage 
stud portion 34 and surface 82 of lug engaging surface 
42. Cap 76 has only one open end (which accepts stud 
portion 34). End 70 is closed thereby preventing paint, 
coatings, and the like from contacting stud portion 34 or 
surface 82. As will be discussed in conjunction with Fig- 
ures 4-7, cap 76 is fastened to stud portion 34 of ground- 
ing stud 74 prior to installing assembly 72 in an electri- 
cally conductive panel. By installing assembly 72 as a 
single unit into an electrically conductive panel, the pan- 
el can be painted, or otherwise coated before or after 
installing assembly 72, without adversely effecting the 
grounding characteristics of grounding stud 74. If as- 
sembly 72 is installed on an electrically conductive panel 
after the panel is painted or otherwise coated, barbed 
elements 44 and pockets 78 will act, as has already 
been described, to penetrate any coatings on panel 48 
to provide an ample grounding path between stud 74 
and panel 48. If assembly 72 is subjected to paint or 
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other contaminants once it is installed in an electrically 
conductive panel, protective cap 76 will prevent stud 
portion 34 or surface 82 from being contacted by any 
contaminants. When it is appropriate to attach a ground- 
ing lug to stud portion 34, protective cap 76 is simply 
removed and discarded and a lug is placed around stud 
portion 34 (as has already been described) and secured 
thereto by a nut or other suitable means. In view of the 
above, it is easily understood, that the first embodiment 
of the grounding connector of the present invention is 
well suited for achieving good electrical conductivity be- 
tween itself and a mating panel while also providing ex- 
cellent torque resistance regardless of under-hit or over- 
hit installation conditions. 

Now referring to Figures 4-7, in the preferred meth- 
od of installing assembly 72, assembly 72 is placed ad- 
jacent panel 48 (see Figure 4) such that riveting portion 
36 of electrical grounding stud 34 is proximate panel 48. 
Plunger 54 is attached to the platen of a press or the like 
which is adapted to develop sufficient force to pierce 
panel 48 with riveting portion 36 of electrical grounding 
stud 74. Surface 84 of flange 38 acts as a plunger en- 
gaging surface enabling the downward forces exerted 
by plunger 54 against electrical grounding stud 74 to be 
directly transferred to grounding stud 74 (and do not 
pass through cap 76). It would be impractical to transmit 
the downward force of plunger 54 through cap 76 inas- 
much as the preferred materials for cap 76 are plastic 
and the like. Although plastic or the like is the preferred 
material (because protective cap 76 is typically discard- 
ed at the time an electrically conductive lug is placed on 
stud portion 34), any other inexpensive, readily remov- 
able, substitute may be used such as rubber, various 
coatings, and the like. As seen in Figure 6, cutting edge 
80 forms an excellent electrical interface between elec- 
trical grounding stud 74 and electrically conductive pan- 
el 48 while the combination of barbed elements 44 and 
pockets 78 form excellent anti-rotation means accom- 
modating both over-hit and under-hit conditions. Elec- 
trical grounding stud 74 is suited for use both in p re- 
pierced panel applications and non-prepierced panel 
application. When electrical grounding stud 74 is used 
in non-prepierced panel applications, slug 62, which is 
severed from panel 48 during installation, can either be 
discarded or permanently staked within socket 52. 

Now referring to Figures 8-12, although many dif- 
ferent geometries may be used to accomplish superior 
electrical interface between electrical grounding stud 74 
and an electrically conductive panel, the specific loca- 
tion and geometry of cutting surfaces disposed on elec- 
trical ground stud 74 are believed to be important. For 
example, in the alternative embodiments of electrical 
grounding stud 74 set out in Figures 8-10, flange 38 is 
generally polygonal (see Figure 17) having arcuate, 
coved splines 88 superimposed thereon. Splines 88 in- 
tersect panel engaging surface 40 and lug engaging sur- 
face 42 thereby creating vertices 90 which form excel- 
lent cutting geometries to penetrate panel 48 thereby 



creating excellent electrical conductivity from electrical 
grounding stud 74 to mating panel 48. Other embodi- 
ments of flange 36 include designing flange 38 with an 
outer surface resembling that of a hypocycloid prefera- 
5 bly having eight cusps 92 (see Figure 1 1 ). In the embod- 
iment of grounding stud 74 set out in Figure 11, cusps 
92 function similarly to that of vertices 90. 

Still, in an alternative embodiment, Figure 1 2 shows 
flange 38 being generally polygonal having a plurality of 
10 arcuate raised surfaces 94 superimposed thereon. It is 
fully contemplated that geometries other than those 
shown in Figures 2 and 8-12 are also suitable for pro- 
viding excellent electrical conductivity between assem- 
blies using electrical grounding stud 74 and mating pan- 
's el 48. 

Now referring to Figure 13, in a preferred embodi- 
ment, protective nut 76 also functions as a means for 
translating the downward force of plunger 54 to the elec- 
trical grounding stud during the installation process. As 

20 can be seen from Figure 13, unlike the embodiment of 
nut 76 set out in Figure 1 , if nut 76 is comprised of metal 
or the like, it can be designed with sufficient strength to 
withstand the downward force exerted against it by 
plunger 54 during the installation process. By designing 

2S nut 76 from metal, or other similar materials, several ad- 
vantages are gained. Firstly, the radius of flange 38 can 
be reduced (over that disclosed in conjunction with the 
embodiment of electrical grounding stud shown in Fig- 
ures 1-7). This is possible because plunger engaging 

30 surface 84 is not needed and therefore can be eliminat- 
ed. This, of course, results directly in a cost saving due 
to reduced materials and also results in a weight reduc- 
tion per unit electrical grounding stud. As can be seen 
from Figure 1 3, plunger 54 acts directly against external 

35 surface 71 of closed end 70 of nut 76. The force is trans- 
lated through nut 76 causing electrical grounding stud 
74 to pierce through panel 48 in the manner which has 
already been discussed. In order to ensure positive en- 
gagement between plunger 54 and external surface 71 , 

40 plunger 54 is designed having gap 1 00. 

In an alternative approach, plunger 54 is adapted 
to bear upon engaging surface 84 of nut 76 thereby 
transferring a downward force against electrical ground- 
ing stud 74 through lug engaging surface 42. In order to 

45 ensure positive contact between plunger 54 and engag- 
ing surface 84, plunger 54 is designed having gap 100. 

In addition to the reduction in weight and cost as- 
sociated with eliminating plunger engaging surface 84 
from flange 38, an additional benefit is realized when 

so nut 76 is constructed from metal. This additional benefit 
arises because nut 76 can, in addition to providing the 
protective function which has already been discussed 
in conjunction with protective cap 76, be used as the 
means for securing an electrical grounding lug to lug en- 

55 gaging surface 42 of electrical grounding stud 74. For 
example, once electrical grounding stud 74 is fastened 
to electrically conductive panel 48, metal nut 76 is un- 
threaded, at least partially, (or otherwise removed) from 
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stud portion 34 and an electrical grounding lug is placed 
against lug engaging surface 42 of electrical grounding 
stud 74. Then, metal nut 76 is drawn against the elec- 
trical lug such that a secure electrical contact is made 
between the grounding lug and lug engaging surface 42. 
This approach has the obvious advantage over con- 
structing the nut from plastic in that the plastic nuts are 
simply disposed of after they provide their protective 
function and must be replaced by a metal nut to perform 
the function of securing a grounding lug to the electrical 
grounding stud. In a high production setting, the discard- 
ed plastic nuts must be collected and disposed of in an 
orderly fashion in order to eliminate potential safety haz- 
ards and other problems associated with improperly dis- 
carded nuts. The metal nut disclosed in Figures 13 and 
14 eliminates this problem inasmuch as the metal nut 
services to both protect stud portion 34 from contami- 
nants while also serving the utilitarian function of secur- 
ing an electrical grounding lug against lug engaging sur- 
face 42 of electrical grounding stud 74. 
Figures 15 to 19 show further views of an alternative 
form of an electrical grounding connector which is a pre- 
ferred embodiment and which is provided with a prefer- 
ably metallic nut member 76 which is used not only to 
positively engage and protect the stud portion from 
paint, underseal or other such compounds but also to fit 
the piercing and riveting stud member 30 to a panel 
member 48 in a manner similar to that described above 
with reference to Figures 1 3 and 1 4, but with certain de- 
tail differences in the method as will be later described 
in more detail. In principle the grounding stud 74 of Fig- 
ure 15 resembles closely the grounding stud of Figure 
1 and it is provided with the same barbs 44 and pockets 
78 at its panel engaging surface 40. 

The flange 38 also has an end face 42 adjacent the 
stud portion 34 but in this embodiment the end face is 
a simple flat radial surface, i.e. it does not have the 
raised portion 82 of the stud of Figure 1. The other de- 
tailed difference of the stud member 74 of Figure 15 
which is worthy of mention is the reduced diameter end 
portion 110 which merges via a conical surface 112 into 
the body of the stud portion. In the completed device 
this reduced diameter end portion 110 allows an electri- 
cal connection lug to be readily fitted over the end of the 
stud, and can also facilitate handling of the stud member 
and the assembly during manufacture. 

The female nut member 76 is of a special design, 
arising in part from the method of fitting which will now 
be outlined before considering the detail of the female 
nut member. 

As can be seen from Figures 15 and 16, and also 
partly from 

Figure 19, the end portion 110 of the grounding stud 74 
projects upwardly through the female nut member 76 
and the assembly comprising the grounding stud and 
the nut member is fitted into a panel by means of a 
plunger 54. The plunger 54 has a working surface 130 
which engages the annular end face 71 of the female 
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nut member 76 and presses the opposite end face 114 
thereof against the flange end face 42 to drive the pierc- 
ing and riveting portion 36 of the grounding stud 74 
through the panel 48 into the semitoroidal die cavity 1 1 6 

s of die member or die insert 56. 

It will be noted that after the fitting of the grounded 
connector assembly to the panel 48 the lower face 118 
of the plunger 54 is spaced from the surface of the panel 
by a distance x (Figure 16) which also corresponds to 

10 the distance between the end face 42 of the grounding 
stud 30 and the top surface of the panel. In this way the 
plunger 54 is prevented from contacting the top surface 
of the panel 48 itself and from damaging the same - even 
if the panel is pre-painted. Moreover, the surface 42 of 

15 the flange of the stud member stands proud of the top 
surface of the panel and ensures that after loosening or 
removal of the female nut member 76 the electrical con- 
necting lug fitted under the nut and over the stud elec- 
trically contacts the grounding stud rather than the panel 

20 (where only a faulty contact might arise) and also does 
not damage any paint applied to the panel. 

Several details of the female nut member are wor- 
thy of particular mention. 

The grounding connector assembly shown here is 

25 in particular distinguished from the grounding connector 
assembly which have been previously illustrated and 
disclosed in that the screwed on female nut element 76 
is open upwardly (as already mentioned), i.e. so that the 
shaft of the screw portion of the stud projects out of the 

30 screwed on nut element. In addition the nut element 76 
Is provided with a clamping portion 120 in the form, in 
this embodiment, of a generally cylindrical collar which 
has at least one and preferably a plurality of equally an- 
gularly disposed radial recesses 122 which have been 

35 mechanically deformed inwardly to grip slightly on the 
threaded portion of the stud. This has the particular ad- 
vantage that the assembly can be put together at the 
time of manufacture so that the surface 114 contacts the 
surface 42 and so that this relative portion is not lost in 

40 subsequent transport and handling. There is also no 
danger of the nut becoming separated from the ground- 
ing stud and being lost, which would be inconvenient 
and could cause damage in an automatic handling sys- 
tem, or in the press. 

45 Moreover, it will be noted from the detail Y of Figure 
17 that the end face 42 of the flange 38 is essentially a 
radial surface perpendicular to the longitudinal axis of 
the grounding stud, whereas the end face 114 of the fe- 
male nut member 76 confronting the end face 42 is a 

so very shallow cone surface which converges radially in- 
wardly and upwardly and thus results in an annular line 
contact between the surface 114 and the surface 42 at 
the position indicated by the reference numeral 124 in 
Figure 17. This contact at this position ensures that 

55 paint, underseal etc. is reliably kept away from the sur- 
face 42 so that it cannot impair electrical grounding at 
this position. That is to say a sealing occurs between 
the shoulder of the stud member and the circular ring 
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surface of the nut due to the circular line contact be- 
tween the shoulder edge of the stud member and the 
end surface of the nut member. Good seal is ensured 
by the high surface pressure caused by the tightening 
torque with which the two elements are screwed togeth- 5 
er and it is this that guarantees the paint seal contact. 

The detail Z of Figure 18 shows the end face 71 of 
the nut member on which the working surface 1 30 of the 
plunger 54 acts during the piercing and riveting proce- 
dure. In addition Figure 18 shows the clearance 126 io 
which takes the form of a narrow air gap and which is 
expediently provided between the outer diameter of the 
threaded shaft of the stud member 74 and the upper part 
127 of the nut element 76 which can be regarded as a 
sleeve portion of the nut. The threaded portion 128 of *5 
the female nut member 76 is restricted to a few complete 
turns of the thread and these thread turns engage 
threaded stud portion 34 of the grounding stud 74 at a 
portion intermediate the sleeve portion 1 27 and the end 
face 1 1 4. The reason for this, is to ensure that the force 20 
which acts on the female n ut member during the piercing 
and riveting operations, and which is transferred to the 
nut member via the end face 71 , does not lead to exten- 
sive contact between the female nut member and the 
stud. Without the air gap the insertion force which exerts 2S 
a generally compressive action on the nut element could 
lead to impermissible clamping effects between the nut 
and the thread of the stud which would hinder the later 
release of the nut element necessary for the fitting of the 
electrical connection lug. Indeed substantial deforma- 30 
tion or clamping action could result in destruction of the 
thread element during removal of the nut. 

The gap 126 is in any case dimensioned to be suf- 
ficiently small so that it provides a sufficient protection 
forthe threaded portion 34 of the grounding stud 74, and 35 
so that excessive quantities of paint or underseal are 
unlikely to penetrate into the gap 126. In any case the 
preassembled nut will tend to remove such depositions, 
if any, on being unscrewed to permit fitment of the elec- 
trical connection lug. Thus the nut exerts a type of clean- 40 
ing action on the thread above it. The actual threads 1 28 
themselves prevent any paint or underseal reaching the 
electrical contact surface 42 of the flange 38 of the 
grounding stud 74. Such depositions will not affect the 
electrical conductivity and could indeed assist the self- 45 
locking action of the nut on retightening the same. A 
slight intentional thread deformation produced during fit- 
ting of the grounding assembly would be used to pro- 
duce the same effect, or to supplement the locking at 
the collar portion 1 20. so 

Finally, it will be noted that the sleeve portion 127 
of the female nut member 76 is preferably formed as a 
hexagonal driving member so that the nut is tightened 
and released by way of torque applied to this hexagonal 
portion. The spacing of this portion above the collar por- ss 
tion has the particular advantage that thick electrical ca- 
bles attached by a lug to the grounding stud do not 
hinder the application of a driving tool to the hexagonal 
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portion. 

It will be understood that various modifications or 
additions may be made to the preferred embodiments. 
For example, the relative dimensions of the grounding 
connectors and associated nuts herein disclosed will 
depend largely upon the particular application at hand 
and the selected panel thicknesses. As has been herein 
described, the grounding connector and grounding con- 
nector assembly is particularly suited for attachment to 
electrically conductive panels such as utilized for body 
and structural components in the automotive and appli- 
ance industries. As will be understood by those skilled 
in the art, the connector assembly of the present inven- 
tion is preferably formed of plastically deformable metal, 
preferably steel, which may be heat treated for surface 
hardness, ductility, and other desirable features. A suit- 
able material forthe fasteners herein disclosed is medi- 
um carbon steel suitable for cold forming, including SAE 
1022, 1023, and 1030 steels. Excellent results have 
been achieved- with steels in the range of SAE 1020 
through SAE 1040. 



Claims 

1 . An electrical grounding connector assembly (72) for 
attachment to an electrically conductive panel (48), 
said electrical grounding connector assembly of the 
type having a grounding stud connector (74) having 
a body portion (32) disposed between, and integral- 
ly joining, a stud portion (34) and a riveting portion 
(36), wherein said riveting portion may be a piercing 
and riveting portion and wherein said body portion 
includes a flange (38) extending generally radially 
from said body portion, said flange (38) having a 
panel engaging surface (40) and a lug engaging 
surface (42), said electrical grounding connector 
assembly comprising: 

barbed means (44), disposed on at least one of said 
riveting portion (36) and said panel engaging sur- 
face (40) of said flange (38), for conducting electri- 
cal current between said electrical grounding con- 
nector assembly and said conductive panel when 
said electrical grounding connector assembly (72) 
is joined to said electrically conductive panel (48); 
and 

a displace able cap (76) or a displaceable female nut 
member (76) adapted to cooperatively engage and 
substantially cover said stud portion (34) of said 
grounding stud connector and also adapted to cov- 
er said lug enqaqing surface (42) of said flange (38) 
thereby protecting said stud portion (34) and said 
lug engaging surface (42) of said flange (38) from 
contaminants. 

2. The electrical grounding connector assembly of 
claim 1 , wherein said riveting portion (36) includes 
an annular wall defining a socket (52) within said 
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riveting portion, being optionally adapted to pierce 
said electrically conductive panel (48), and prefer- 
ably being continuous and adapted to pierce a slug 
(62) from said electrically conductive panel. 

5 

3. Trie electrical grounding connector assembly of 
claim 1 or claim 2, wherein said barbed means (44) 
extends between, and is integral with, said riveting 
portion (36) and said panel engaging surface (40) 

of said flange (38). 10 

4. The electrical grounding connector assembly of one 
of claims 1 , 2 or 3, wherein said flange (38) includes 
an outer surface having a generally cylindrical con- 
tour. *s 

5. The electrical grounding connector assembly com- 
prising said cap (76) of any one of claims 1 to 4, 
wherein said lug engaging surface (42) of said 
flange (38) includes a portion (82) of said flange (38) 20 
proximate said stud portion (34) and wherein said 
portion (82) of said flange proximate said stud por- 
tion (34) is raised relative to a portion (84) of said 
flange (38) distal said stud portion (34), said portion 
(84) of said flange (38) distal said stud portion (34) 25 
preferably including a plunger engaging surface for 
engaging a plunger (54) which is adapted to drive 
said connector assembly into said electrically con- 
ductive panel (48). 

30 

6. The electrical grounding connector assembly of any 
one of claims 1 to 3 or 5 when not dependent on 
claim 4, wherein said flange (38) includes an outer 
surface having a generally polygonal contour, in 
particular a generally polygonal contour having de- 35 
pressions (88) superimposed thereon, said depres- 
sions in particular being generally arcuate, or said 
generally polygonal contour has arcuate raised sur- 
faces (94) superimposed thereon. 

40 

7. The electrical grounding connector assembly of 
claim 1, wherein said flange (38) includes an outer 
surface having a generally hypocycloid outer con- 
tour, said hypocycloid outer surface preferably hav- 
ing eight cusps (92). 45 

8. The electrical grounding connector assembly of any 
one of the preceding claims 1 to 7, wherein said cap 
(76) or said female nut member (76) is of metal. 

so 

9. The electrical grounding connector assembly of 
claim 8, wherein said metal cap (76) includes a load 
bearing flange having first and second opposed 
load bearing surfaces, said first load bearing sur- 
face being adapted to engage said lug engaging 55 
surface (42) of said flange (38) and said second 
load bearing surface being adapted to engage a 
plunger (54), said plunger being adapted to drive 



said grounding connector assembly into said elec- 
trically conductive panel. 

10. The electrical grounding connector assembly of 
claim 8, wherein said metal cap (76) or female nut 
member (76) includes first and second load bear- 
ing, opposing ends, said first load bearing end being 
adapted to engage said lug engaging surface (42) 
of said flange (38), and said second load bearing 
end (71) being adapted to engage a plunger (54), 
said plunger being adapted to drive said connector 
assembly into said conductive panel (48). 

11. An electrical grounding connector assembly of any 
one of claims 1 to 10 when assembled to a plasti- 
cally deformable, electrically conductive panel (48), 
said panel including an opening intimately sur- 
rounding said riveting portion (36) of the male fas- 
tener (74) formed by said grounding stud connector, 
said male fastener (74) being entrapped within 6aid 
panel opening between a radially deformed lip of 
said riveting portion and said radially extending 
flange (38), wherein said barbed means (44) is in 
continuous electrical contact with said electrically 
conductive panel (48) thereby forming an electrical- 
ly conductive path between said electrically con- 
ductive panel and said male fastener. 

12. The electrical grounding connector assembly of 
claim 11, wherein said radially deformed lip is de- 
formed outwardly and comprises a generally U- 
shaped channel which opens generally toward said 
flange (38) of said male fastener (74). 

13. The electrical grounding connector assembly of 
claim 11, wherein said panel member (48) includes 
a generally planar portion distal said panel opening 
and a deformed panel portion proximate said panel 
opening, said deformed panel portion being dis- 
placed from said planar portion, said deformed pan- 
el portion thereby engaging said barbed means (44) 
and providing a path for electric current between 
said panel member (48) and said male fastener 
(74). 

1 4. The electrical grounding connector assembly of any 
one of the preceding claims, wherein said panel en- 
gaging surface of said flange includes a plurality of 
spaced pockets (78). 

15. An electrical grounding connector or connector as- 
sembly, in accordance with any one of the preced- 
ing claims 1 -4, 6-8 or 1 0-1 4 except when dependent 
on claims 5 or 9, wherein said female nut member 
(76) is engaging or is engageable over said stud 
portion (34), said female nut member having an end 
face (114) contactable with said lug engaging sur- 
face (42), a threaded portion (128) extending over 
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a restricted number of thread turns e.g. typically in 
the range from 2 to 10 and preferably about 5 thread 
turns, said threaded portion (128) engaging with 
corresponding threads of said stud portion (34), and 
a further sleeve portion (127) extending over at 
least a part of the still preferably threaded length of 
said stud portion (34) but spaced therefrom. 

16. An electrical grounding connector assembly in ac- 
cordance with claim 1 5, characterised in that a por- 
tion (122) of said female nut member (76) is de- 
formed, preferably radially deformed, into frictional 
contact with said stud portion (34), said deformed 
portion preferably comprising said threaded portion 
(128) of said female nut member (76). 

17. An electrical grounding connector assembly in ac- 
cordance with either one of claims 15 or 16, wherein 
said end face (114) of said female nut member (76) 
and/or said lug engaging surface (42) is slightly con- 
ical, said end face of said female nut member and 
said flange end face contacting one another over 
an annular line contact (124) preferably over an an- 
nular line contact adjacent a radially outer surface 
of said female nut member (76) and/or of said flange 
(38). 

18. An electrical grounding connector assembly in ac- 
cordance with any one of the preceding claims 15 
to 17, wherein said female nut member (76) has a 
polygonal driving section (127) and a generally cy- 
lindrical collar portion (120). 

19. An electrical grounding connector assembly in ac- 
cordance with claim 18, wherein said collar portion 
(1 20) is located at the level of said threaded portion 
(128). 

20. An electrical grounding connector assembly in ac- 
cordance with claim 18 or claim 19, wherein said 
collar portion (120) is deformed to grip at said 
threaded portion (128). 

21. An electrical grounding connector assembly in ac- 
cordance with claim 1 8, claim 1 9 or claim 20, where- 
in said polygonal section (127) is a hexagonal sec- 
tion being coincident at least in part with said sleeve 
portion (127). 

22. A method of attaching an electrical grounding con- 
nector assembly (72) to an electrically conductive 
panel (48), said electrical grounding connector as- 
sembly of the type having a grounding stud connec- 
tor (74) and a displaceable cap (76) or a displace- 
able female nut member (76), said grounding stud 
connector having a body portion (32) disposed be- 
tween and integrally joining, a stud portion (34) and 
a riveting portion (36), said body portion (32) includ- 
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ing a flange (38) extending generally radially from 
said body portion (32), said flange (38) having a 
panel engaging surface (40) and a lug engaging 
surface (42), said electrical grounding connector 

5 assembly including barbed elements (44) disposed 
on at least one of said riveting portion (36) and said 
panel engaging surface (40) of said flange (38) for 
conducting electrical current between said electri- 
cal grounding connector assembly (72) and said 

10 conductive panel (48) when said electrical ground- 
ing connector assembly is joined to said electrically 
conductive panel, said displaceable cap (76) or said 
displaceable female nut member (76) being adapt- 
ed to cooperatively engage and substantially cover 

is said stud portion (34) and also adapted to cover 
said lug engaging surface (42) of said flange (38) 
thereby protecting said stud portion (34) and said 
lug engaging surface (42) of said flange (38) from 
contaminants, said method comprising the steps of: 

20 

(a) placing said riveting portion (36) of said 
electrical grounding connector assembly adja- 
cent said electrically conductive panel; 

25 (b) passing said riveting portion (36) through 

said panel (48), thereby causing said barbed 
elements (44) to contact said panel providing a 
path for electrical current between said electri- 
cal grounding connector assembly (72) and 

30 said panel (48); 

(c) radially deforming said riveting portion (36) 
of said grounding stud connector, thereby me- 
chanically bonding said electrical grounding 

35 connector assembly (72) to said panel (48); 

(d) displacing said cap (76) or female nut mem- 
ber (76) from said lug engaging surface (42); 
and 

40 

(e) securing an electrically conducting lug 
against said lug engaging surface (42) of said 
flange (38). 

45 23. The method of claim 22, wherein step (b) simulta- 
neously includes using said riveting portion (36) of 
said grounding stud connector (74) for piercing a 
slug (62) from said panel. 

50 24. The method of claim 22 or claim 23, wherein step 
(b) is performed by exerting a force against the 
flange (38) of the grounding stud connector (74) in 
the case that said cap is used or by exerting a force 
against said cap (76) or female nut member (76). 

55 

25. The method of claims 22 to 24, wherein step (c) in- 
cludes deforming said riveting portion (36) of said 
grounding stud connector (74) into a U-shaped 
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channel, said channel opening generally toward 
said flange (38) of said grounding stud connector 
(74) and said panel (48) substantially fills said U- 
shaped opening in interlocking engagement there- 
with. 5 

26. The method of any one of claims 22 to 25, wherein 
step (e) is performed by moving said displaced cap 
(76) or female nut member (76) towards said lug 
engaging surface (42) of said flange (38). io 



Patentanspruche 

1. Elektrische MasseanschluBanordnung (72) zur An- *5 
bringung an eine elektrisch leitende Platte (48), wo- 

bei die elektrische MasseanschluBanordnung von 
dem Typ ist, der einen MassebolzenanschluB (74) 
aufweist, der einen Korperabschnitt (32) aufweist, 
der zwischen einem Bolzenabschnitt (34) und ei- 20 
nem Nietabschnitt (36) angeordnet ist und diese 
einstuckig verbindet, wobei der Nietabschnitt ein 
Stanz- und Nietabschnitt sein kann, und wobei der 
Korperabschnitt einen Flansch (38) umfaBt, der 
sich im allgemeinen radial von dem Korperabschnitt 2$ 
erstreckt, wobei der Flansch (38) eine Plattenein- 
griffsflache (40) und eine Klemmeneingriffsflache 
(42) aufweist, wobei die elektrische Massean- 
schluBanordnung umfaBt: 

ein Verzahnungsmittel (44), das an mindestens ei- 30 
nem von dem Nietabschnitt (36) und der Plattenein- 
griffsflache (40) des Flansches (38) angeordnet ist, 
um elektrischen Strom zwischen der elektrischen 
MasseanschluBanordnung und der leitenden Platte 
zu leiten, wenn die elektrische MasseanschluBan- 35 
ordnung (72) mit der elektrisch leitenden Platte (48) 
verbunden ist; und 

eine versetzbare Kappe (76) oder ein versetzbares 
Mutternelement (76), die/das derart ausgebildet ist, 
daB sie/es zusammenwirkend mit dem Bolzenab- 40 
schnitt (34) der MasseanschluBanordnung in Ein- 
griff steht und diesen im wesentlichen bedeckt, und 
auch derart ausgebildet ist, daG sie/es die Klem- 
meneingriffsflache (42) des Flansches (38) be- 
deckt, wodurch der Bolzenabschnitt (34) und die 45 
Klemmeneingriffsflache (42) des Flansches (38) 
vor Verunreinigungen geschutzt sind. 

2. Elektrische MasseanschluBanordnung nach An- 
spruch 1 , wobei der Nietabschnitt (36) eine ringfor- so 
mige Wand umfaBt, die eine Ausnehmung (52) in- 
nerhalb des Nietabschnitts festlegt, die wahlweise 
derart ausgebildet ist, daB sie die elektrisch leitende 
Platte (48) durchstanzt, und vorzugsweise fortlau- 
fend ist und derart ausgebildet ist, daB sie ein Me- ss 
tallstuck (62) aus der elektrisch leitenden Platte her- 
ausstanzt. 




3. Elektrische MasseanschluBanordnung nach An- 
spruch 1 oder Anspruch 2, wobei das Verzahnungs- 
mittel (44) sich zwischen dem Nietabschnitt (36) 
und der Platteneingriffsflache (40) des Flansches 
(38) erstreckt und einstuckig mit diesen ist. 

4. Elektrische MasseanschluBanordnung nach einem 
der Anspruche 1 , 2 oder 3, wobei der Flansch (38) 
eine AuBenflache mit einer im allgemeinen zylindri- 
schen Kontur aufweist. 

5. Elektrische MasseanschluBanordnung, welche die 
Kappe (76) umfaBt, nach einem der Anspruche 1 
bis 4, wobei die Klemmeneingriffsflache (42) des 
Flansches (38) einen Abschnitt (82) des Flansches 
(38) umfaBt, der nahe bei dem Bolzenabschnitt (34) 
liegt, und wobei der Abschnitt (82) des Flansches, 
der nahe bei dem Bolzenabschnitt (34) liegt, relativ 
zu einem Abschnitt (84) des Flansches (38) erhdht 
ist, der fern von dem Bolzenabschnitt (34) liegt, wo- 
bei der Abschnitt (84) des Flansches (38), der fern 
von dem Bolzenabschnitt (34) liegt, vorzugsweise 
eine StoBeleingriffsflache umfaBt, um mit einem 
StoBel (54) in Eingriff zu treten, der derart ausge- 
bildet ist, daB erdie AnschluBanordnung in die elek- 
trisch leitende Platte (48) hineintreibt. 

6. Elektrische MasseanschluBanordnung nach einem 
der Anspruche 1 bis 3 oder 5, wenn nicht von An- 
spruch 4 abhangig, wobei der Flansch (38) eine Au- 
Benflache mit einer im allgemeinen polygonen Kon- 
tur, insbesondere einer im allgemeinen polygonen 
Kontur mit darauf uberlagerten Vertiefungen (88) 
umfaBt, wobei die Vertiefungen insbesondere im 
allgemeinen gekrummt sind, oder die im allgemei- 
nen polygone Kontur darauf ubertagerte, gekrumm- 
te, erhdhte Flachen (94) aufweist. 

7. Elektrische MasseanschluBanordnung nach An- 
spruch 1 , wobei der Flansch (38) eine AuBenflache 
mit einer im allgemeinen hyperzykbiden AuBen- 
kontur aufweist, wobei die hyperzykloide AuBenfla- 
che vorzugsweise acht Spitzen (92) aufweist. 

8. Elektrische MasseanschluBanordnung nach einem 
der vorhergehenden Anspruche 1 bis 7, wobei die 
Kappe (76) oder das Mutternelement (76) aus Me- 
tail besteht. 

9. Elektrische MasseanschluBanordnung nach An- 
spruch 8, wobei die Metallkappe (76) einen lastla- 
gemden Flansch mit einer ersten und einer zweiten 
entgegengesetzten lastlagernden Oberflache um- 
faBt, wobei die erste lastlagernde Oberflache derart 
ausgebildet ist, daB sie mit der Klemmeneingriffs- 
flache (42) des Flansches (38) in Eingriff steht, und 
die zweite lastlagernde Oberflache derart ausgebil- 
det ist, daB sie mit einem StoBei (54) in Eingriff 



10 



EP0540 030 B1 



20 



steht, wobei der StoGel derart ausgebildet ist, daB 15. 
er die MasseanschluBanordnung in die elektrisch 
leitende Platte hineintreibt 

10. Elektrische MasseanschluBanordnung nach An- s 
spruch 8, wobei die Metallkappe (76) Oder das Mut- 
ternelement (76) ein erstes und ein zweites lastla- 
gerndes entgegengesetztes Ende umfaBt, wobei 
das erste lastlagernde Ende derart ausgebildet ist, 
das es mit der Klemmeneingriffsflache (42) des io 
Flansches (38) in Eingrift steht, und das zweite last- 
lagernde Ende (71 ) derart ausgebildet 1st, daB es 

mit einem StoBel (54) in Eingriff steht, wobei der 
StoBel derart ausgebildet ist, daB er die 
AnschluBanordnung in die leitende Platte (48) hin- is 
eintreibt. 

1 1 . Elektrische MasseanschluBanordnung nach einem 
der Anspruche 1 bis 10, wobei das Bolzenbefesti- 
gungselement (74), wenn es an einer plastisch ver- 20 
formbaren, elektrisch leitenden Platte (48) ange- 16. 
baut ist, wobei die Platte eine Off nung umfaBt, die 

den Nietabschnitt (36) des Bolzenbefestigungsele- 
ments (74), der durch den MassebolzenanschluB 
gebildet ist, eng umgibt, in der Plattenoffnung zwi- 2s 
schen einer radial verformten Lippe des Nietab- 
schnitts und dem sich radial erstreckenden Flansch 
(38) eingeschlossen ist, wobei das Verzahnungs- 
mittel (44) in kontinuierlichem elektrischen Kontakt 
mit der elektrisch leitenden Platte (48) steht, wo- 30 17. 
durch ein elektrisch leitender Weg zwischen der 
elektrisch leitenden Platte und dem Bolzenbefesti- 
gungselement gebildet wird. 

12. Elektrische MasseanschluBanordnung nach An- 35 
spruch 11, wobei die radial verformte Lippe nach 
auBen hin verformt ist und einen im allgemeinen U- 
formigen Kanal umfaBt, der sich in Richtung des 
Flansches (38) des Bolzenbefestigungselements 
(74) offnet. 40 

18. 

13. Elektrische MasseanschluBanordnung nach An- 
spruch 11, wobei das Plattenelement (48) einen im 
allgemeinen ebenen Abschnitt umfaBt, der fern von 
der Plattenoffnung liegt, und einen verformten Plat- 45 
tenabschnitt umfaBt, der nahe bei der Plattenoff- 
nung liegt, wobei der verformte Plattenabschnitt 19. 
von dem ebenen Abschnitt versetzt ist, wodurch der 
verformte Plattenabschnitt mit dem Verzahnungs- 

mittel (44) in Eingriff steht und einen Weg fur elek- so 

trischen Strom zwischen dem Plattenelement (48) 

und dem Bolzenbefestigungselement (74) schaffl. 20. 

14. Elektrische MasseanschluBanordnung nach einem 
der vorhergehenden Anspruche, wobei die Platten- ss 
eingriffsflachedes Flansches mehrere beabstande- 

te Taschen (78) umfaBt. 21 . 



Elektrische MasseanschluBanordnung Oder An- 
schluBanordnung nach einem der vorhergehenden 
Anspruche 1 -4, 6-8 oder 1 0-1 4 auBer wenn von den 
Anspruchen 5 oder 9 abhangig, wobei das Mutter- 
nelement (76) uber dem Bolzenabschnitt (34) in 
Eingriff steht Oder in Eingriff stehen kann, wobei das 
Mutternelement aufweist: eine Endflache (114), die 
mit der Klemmeneingriffsflache (42) kontaktierbar 
ist, einen Gewindeabschnitt (128), der sich uber ei- 
ne begrenzte Anzahl von Gewindewindungen er- 
streckt, z.B. typischerweise In dem Bereich von 2 
bis 10 und vorzugsweise 5 Gewindewindungen, 
wobei der Gewindeabschnitt (128) mit entspre- 
chenden Gewinden des Bolzenabschnitts (34) in 
Eingriff steht, und einen weiteren Hulsenabschnitt 
(127), der sich Qber mindestens einen Teil des noch 
bevorzugt mit einem Gewinde versehenen Lange 
des Bolzenabschnitts (34) jedoch von diesem be- 
abstandet erstreckt. 

Elektrische MasseanschluBanordnung nach An- 
spruch 15, dadurch gekennzeichnet, daB ein Ab- 
schnitt (122) des Mutternelements (76) in reib- 
schlussigem Kontakt mit dem Bolzenabschnitt (34) 
verformt, vorzugsweise radial verformt ist, wobei 
der verformte Abschnitt vorzugsweise den Gewin- 
deabschnitt (128) des Mutternelements (76) um- 
faBt. 

Elektrische MasseanschluBanordnung nach einem 
der AnsprOche 15 oder 16, wobei die Endflache 
(114) des Mutternelements (76) und/oder die Klem- 
meneingriffsflache (42) geringfugig konisch ist, wo- 
bei die Endflache des Mutternelements und die 
Flanschendflache einander uber einen ringformi- 
gen Linienkontakt (124) vorzugsweise uber einen 
ringformigen Linienkontakt benachbart zu einer ra- 
dial auBeren Oberflache des Mutternelements (76) 
und/oder des Flansches (38) kontaktieren. 

Elektrische MasseanschluBanordnung nach einem 
der vorhergehenden Anspruche 15 bis 17, wobei 
das Mutternelement (76) einen polygonen Eintreib- 
abschnitt (127) und einen im allgemeinen zylindri- 
schen Kragenabschnitt (120) umfaBt. 

Elektrische MasseanschluBanordnung nach An- 
spruch 18, wobei der Kragenabschnitt (120) sich 
auf dem Niveau des Gewindeabschnitts (128) be- 
findet 

Elektrische MasseanschluBanordnung nach An- 
spruch 1 8 oder Anspruch 1 9, wobei der Kragenab- 
schnitt (120) derart verformt ist, daB er an dem Ge- 
windeabschnitt (128) angreift 

Elektrische MasseanschluBanordnung nach An- 
spruch 18, Anspruch 19 oder Anspruch 20, wobei 
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der polygons Abschnitt (127) ein hexagonaler Ab- 
schnitt ist, dermindestens zumTeilmitdemHulsen- 
abschnitt (127) zusammenfallt. 

22. Verfahren zum Anbringen einer elektrischen Mas- 
seanschluBanordnung (72) an eine elektrisch lei- 
tend© Platte (48), wobei die elektrisch e Massean- 
schluBanordnung von dem Typ ist, der einen Mas- 
sebolzenanschluB (74) und eine versetzbare Kap- 
pe (76) Oder ein versetzbares Muttemelement (76) 
aufweist, wobei ein Korperabschnitt (32) des Mas- 
sebolzenanschlusses zwischen einem Bolzenab- 
schnitt (34) und einem Nietabschnitt (36) angeord- 
net ist und diese einstukkig verbindet, wobei der 
Korperabschnitt (32) einen Flansch (38) umfaBt, 
der sich im allgemeinen radial von dem Korperab- 
schnitt (32) erstreckt, wobei der Flansch (38) eine 
Platteneingriffsflache (40) und eine Klemmenein- 
griffsflache (42) aufweist, wobei die elektrische 
MasseanschluBanordnung Verzahnungselemente 
(44) umfaBt, die an mindestens einem von dem 
Nietabschnitt (36) und der Platteneingriffsflache 
(40) des Flansches (38) angeordnet sind, urn elek- 
trischen Strom zwischen der elektrischen Masse- 
anschluBanordnung (72) und der ieitenden Platte 
(48) zu leiten, wenn die elektrische Massean- 
schluBanordnung mit der elektrisch Ieitenden Platte 
verbunden ist, wobei die versetzbare Kappe (76) 
Oder das versetzbare Muttemelement (76) derart 
ausgebildet ist, daB sie/es mit dem Bolzenabschnitt 
(34) zusammenwirkend in Eingriff steht und diesen 
im wesentlichen bedeckt, und auch derart ausge- 
bildet ist, daB sie/es die Klemmeneingriffsflache 
(42) des Flansches (38) bedeckt, wodurch der Bol- 
zenabschnitt (34) und die Klemmeneingriffsflache 
(42) des Flansches (38) vor Verunreinigungen ge- 
schOtzt sind, wobei das Verfahren die Schritte um- 
faBt, daB: 

(a) der Nietabschnitt (36) der elektrischen Mas- 
seanschluBanordnung an die elektrisch leiten - 
de Platte angrenzend angeordnet wird, 

(b) der Nietabschnitt (36) durch die Platte (48) 
gef uhrt wird, wodurch bewirkt wird, daB die Ver- 
zahnungselemente (44) die Platte kontaktie- 
ren, wobei sie einen Weg fOr elektrischen 
Strom zwischen der elektrischen Massean- 
schluBanordnung (72) und der Platte (48) 
schaffen, 



setzt wird, und 



(e) eine elektrisch leitende Klemme an der 
Klemmeneingriffsflache (42) des Flansches 
s (38) befestigt wird. 

23. Verfahren nach Anspruch 22, wobei Schritt (b) 
gleichzeitig umfaBt, daB der Nietabschnitt (36) des 
Massebolzenanschlusses (74) verwendet wird, urn 

io ein Metallstuck (62) aus der Platte herauszustan- 
zen. 

24. Verfahren nach Anspruch 22oder Anspruch 23, wo- 
bei Schritt (b) durchgefuhrt wird, indem eine Kraft 

15 auf den Flansch (38) des Massebolzenanschlusses 
(74) in dem Fall ausgeObt wird, daB die Kappe ver- 
wendet wird, Oder indem eine Kraft auf die Kappe 
(76) oder das Muttemelement (76) ausgeubt wird. 

20 25. Verfahren nach den Anspruch en 22 bis 24, wobei 
Schritt (c) umfaBt, daB der Nietabschnitt (36) des 
Massebolzenanschlusses (74) in einen U-fdrmigen 
Kanal hinein verfonmt wird, wobei sich der Kanal im 
allgemeinen in Richtung des Flansches (38) des 

25 Massebolzenanschlusses (74) off net, und die Plat- 
te (48) die U-formige Offnung in verriegelndem Ein- 
griff mit dieser im wesentlichen fullt. 
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(c) der Nietabschnitt (36) des Massebolzenan- 
schlusses radial verformt wird, wodurch die 
elektrische MasseanschluBanordnung (72) 
mechanisch mit der Platte (48) verbunden wird, ss 

(d) die Kappe (76) oder das Muttemelement 
(76) von der Klemmeneingriffsflache (42) ver- 



26. Verfahren nach einem der Anspruche 22 bis 25, wo- 
bei Schritt (e) durchgefuhrt wird, indem die versetz- 
te Kappe (76) oder das versetzte Muttemelement 
(76) in Richtung der Klemmeneingriffsflache (42) 
des Flansches (38) bewegt wird. 



Revendlcatlons 

1 . Ensemble de raccord de mise k la masse 6lectrique 
(72) pour fixation k un panneau conducteur d'6lec- 
tricit6 (48), led it ensemble de raccord de mise a. la 
masse 6tant du type comportant un raccord k bou- 
bn de mise k la masse (74) comportant une partie 
formant corps (32) disposed entre, et reliant d'un 
seul tenant, une partie formant boufon (34) et une 
partie de rivetage (36), dans lequel ladite partie de 
rivetage peut dtre une partie de percags et de rive- 
tage et dans lequel ladite partie formant corps com- 
prend une collerette (38) s'6tendant genSralement 
radialement deputs ladite partie formant corps, la- 
dite collerette (38) comportant une surface d'enga- 
gement de panneau (40) et une surface d'engage- 
ment d'oreille (42), ledit ensemble de raccord de mi- 
se k la masse comprenant : 

des moyens de nervures (44), disposes sur au 
moins ladite partie de rivetage (36) ou ladite 
surface d'engagement de panneau (40) de la- 
dite collerette (38), pour conduire le courant 
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eiectrique entre ledit ensemble de raccord de 
mise a la masse et ledit panneau conducteur 
lorsque ledit ensemble de raccord de mise a la 
masse (72) est reli6 audit panneau conducteur 
d'eiectricite (48) ; et s 
un capuchon amovible (76) ou un element 
d'ecrou femelle amovible (76) adapts a enga- 
ger par cooperation et recouvrir sensiblement 
ladite partie formant boulon (34) dudit raccoid 
a boulon de mise a la masse et adapts egale- 10 
ment a recouvrir ladite surface d'engagement 
d'oreille (42) de ladite colierette (38) de manie- 
re a proteger ladite partie formant boulon (34) 
et ladite surface d'engagement cforeille (42) de 
ladite colierette (38) des produits de contami- is 
nation. 

Ensemble de raccord de mise a la masse selon la 
revendicatlon 1, dans lequel ladite partie de riveta- 
ge (36) comprend une paroi annutatre d6finissant 20 
une douille (52) au sein de ladite partie de rivetage, 
etant eventuellement adapted, a percer ledit pan- 
neau conducteur d'eiectricite (48), et etant, de pre- 
ference, continue et adaptee a percer une chute 
(62) dudit panneau conducteur d'eiectricite. 25 

Ensemble de raccord de mise a la masse selon la 
revendication 1 ou la revendication 2, dans lequel 
lesdits moyens de nervures (44) s'etendent entre, 
et sont d'un seul tenant avec, ladite partie de rive- 30 
tage (36) et ladite surface d'engagement de pan- 
neau (40) de ladite colierette (38). 

Ensemble de raccord de mise a la masse selon 
Tune des revendicatbns 1 , 2 ou 3, dans lequel ladite ss 
colierette (38) comprend une surface extern e ayant 
un contour generalement cylindrique. 

Ensemble de raccord de mise a la masse compre- 
nant ledit capuchon (76) selon Tune quelconque 40 
des revendications 1 a 4, dans lequel ladite surface 
d'engagement d'oreille (42) de ladite colierette (38) 
comprend une partie (82) de ladite colierette (36) 
proximale de ladite partie formant boulon (34) et 
dans lequel ladite partie (82) de ladite colierette 4$ 
proximale de ladite partie formant boulon (34) est 
sure!ev£e par rapport a une partie (84) de ladite col- 
ierette (38) distale de ladite partie formant boulon 
(34) comprenant, de preference, une surface d'en- 
gagement de plongeur pour engager un plongeur so 
(54) qui est adapte a enfoncer ledit ensemble de 
raccord dans ledit panneau conducteur d'eiectricite 
(48). 

Ensemble de raccord de mise a la masse selon ss 
Tune quelconque des revendications 1 a 3 ou 5, 
lorsque non rattachee a la revendication 4, dans le- 
quel ladite colierette (38) comprend une surface ex- 




terne ayant un contour generalement polygonal, en 
particulier un contour generalement polygonal com- 
portant des cavites (88) ie recouvrant, lesdites ca- 
vites etant en particulier generalement arquees, ou 
ledit contour generalement polygonal comport e des 
surfaces sur6lev6es arquees (94) le recouvrant. 

7. Ensemble de raccord de mise a la masse selon la 
revendication 1, dans lequel ladite colierette (38) 
comprend une surface externe ayant un contour ex- 
terne generalement hypocycloTdal, ladite surface 
externe hypocycloidale comportant, de preference; 
hurt sommets de rebroussement (92). 

8. Ensemble de raccord de mise a la masse selon 
I'une quelconque des revendications precedentes 
1 a 7, dans lequel ledit capuchon (76) ou ledit ele- 
ment d'ecrou femelle (76) est en metal. 

9. Ensemble de raccord de mise a la masse selon la 
revendication 8, dans lequel ledit capuchon de me- 
tal (76) comprend une colierette porteuse de charge 
comportant des premiere et seconde surfaces por- 
teuses de charge opposees, ladite premiere surfa- 
ce porteuse da charge etant adaptee a engager la- 
dite surface d'engagement d'oreille (42) de ladite 
colierette (38) et ladite seconde surface porteuse 
de charge etant adaptee a engager un plongeur 
(54), ledit plongeur etant adapte a enfoncer ledit en- 
semble de raccord de mise a la masse dans ledit 
panneau conducteur d'6lectricite. 

10. Ensemble de raccord de mise a la masse selon la 
revendication 8, dans lequel ledit capuchon de me- 
tal (76) ou ledit element d'ecrou femelle (76) com- 
prend des premiere et seconde extr6mit6s oppo- 
sees porteuses de charge, ladite premiere extremi- 
te porteuse de charge etant adaptee a engager la- 
dite surface d'engagement d'oreille (42) de ladite 
colierette (38), et ladite seconde extremite porteuse 
de charge (71) etant adaptee a engager un plon- 
geur (54), ledit plongeur etant adapte a enfoncer le- 
dit ensemble de raccord dans ledit panneau con- 
ducteur (48). 

11. Ensemble de raccord de mise a la masse selon 
I'une quelconque des revendications 1 a 10, lorsque 
assemble a un panneau conducteur d'eiectricite 
(48), deformable ptastiquement, ledit panneau 
comprenant une ouverture entourant etroitement 
ladite partie de rivetage (36) de I'attache male (74) 
form6e par ledit raccord a boulon de mise a la mas- 
se, ladite attache male (74) etant retenue au sein 
de ladite ouverture de panneau entre un rebord de- 
forme radialement de ladite partie de rivetage et la- 
dite colierette s'6tendant radialement (38), dans le- 
quel lesdits moyens de nervures (44) sont en con- 
tact elect rique continu avec ledit panneau conduc- 
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teur d'6lectricit6 (48) de mani&re k former une voie 
conductrice d'eiectricite entre ledft panneau con- 
ducteur d'eiectricite et ladite attache male. 

12. Ensemble de raccord de mise k la masse selon la 
revendication 11, dans lequel ledit rebord d6form6 
radialement est d6forme vers I'exterieur et com- 
prend un canal g6n§ralement en forme de U qui 
s'ouvre g6n§ralement vers ladite colleretle (38) de 
ladite attache m§le (74). 

13. Ensemble de raccord de mise k la masse selon la 
revendication 11, dans lequel ledit element de pan- 
neau (48) comprend une partie g6neralement plane 
distale de ladite ouverture de panneau et une partie 
de panneau deform6e proximale de ladite ouvertu- 
re de panneau, ladite partie de panneau d6form6e 
etant deplacee depuis ladite partie generalement 
plane, ladite partie de panneau deformee enga- 
geant alors lesdits moyens de nervures (44) et for- 
mant une voie pour le courant eiectrique entre ledit 
6l6ment de panneau (48) et ladite attache m§le 
(74). 
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17. Ensemble de raccord de mise k la masse selon 
Tune que Icon que des revendications 1 5 ou 1 6, dans 
lequel ladite face d'extrSmite (114) dudit element 
d'ecrou femelle (76) et/ou de ladite surface d'enga- 

5 gement d'oreiile (42) est tegerement conique, ladite 
face d'extr6mit6 dudit element d'ecrou femelle et la- 
dite face d'extremite de la collerette se contactant 
sur une ligne de contact annulaire (124) de pr6f6- 
rence sur une ligne de contact annulaire adjacente 

10 k une surface exteme radialement dudit 6l6ment 
d'ecrou femelle (76) et/ou de ladite collerette (38). 

18. Ensemble de raccord de mise k la masse selon 
Tune quelconque des revendications prec6dentes 

15 15 & 17, dans lequel ledit element d'ecrou femelle 
(76) comporte une section d'entratnement polygo- 
nale (127) et une partie de collier generalement cy- 
lindrique (120) . 

2Q 19. Ensemble de raccord de mise k la masse selon la 
revendication 18, dans lequel ladite partie de collier 
(120) est situ6e au niveau de ladite partie taraudee 
(128). 



14. Ensemble de raccord de mise k la masse selon 
Tune quelconque des revendications pr6c6dentes, 
dans lequel ladite surface d'engagement de pan- 
neau de ladite collerette comprend une pluralite de 
poches espacees (78). 

1 5. Raccord ou ensemble de raccord de mise k la mas- 
se selon Tune quelconque des revendications pr6- 
cSdentes 1 k 4, 6 k 8 ou 10 k 14, excepts lorsque 
rattach6es aux revendications 5 ou 9, dans lequel 
ledit element d'6crou femelle (76) engage ou peut 
dtre engage* sur ladite partie formant boulon (34), 
ledit element d'ecrou femelle comportant une face 
d'extr6mit6 (114) pouvant 6tre mise en contact avec 
ladite surface d'engagement d'oreiile (42), une par- 
tie taraud6e (128) s'6tendant sur un nombre res- 
treint de spires, par exemple comprises genGrale- 
ment entre 2 et 10 et, de preference, 5 spires, ladite 
partie taraudee (128) s'engageant avec des filets 
correspondants de ladite partie formant boulon 
(34), et egalement une partie formant manchon 
(127) s'6tendant sur au moins une partie de la lon- 
gueur encore filetee de preference de ladite partie 
formant boulon (34) mais espac6e de celle-ci. 

16. Ensemble de raccord de mise k la masse selon la 
revendication 15, caracteris6 en ce qu'une partie 
(122) dudit element d'6crou femelle (76) est defor- 
mee, de preference deform6e radialement, en con- 
tact par frottement avec ladite partie formant boulon 
(34), ladite partie d6form6e comprenant, de prefe- 
rence, ladite partie taraudee (128) dudit element 
d'6crou femelle (76). 



2S 20. Ensemble de raccord de mise k la masse selon la 
revendication 18 ou la revendication 19, dans le- 
quel ladite partie de collier (120) est d6form6e pour 
un serrage k ladite partie taraudee (128). 

30 21. Ensemble de raccord de mise k la masse selon la 
revendication 18, la revendication 19 ou la revendi- 
cation 20, dans lequel ladite section polygonale 
(127) est une section hexagonale comcidant au 
moins en partie avec ladite partie formant manchon 

35 (127). 

22. Precede de fixation d'un ensemble de raccord de 
mise k la masse elect rique (72) k un panneau con- 
ducteurd'eiectricite (48), ledit ensemble de raccord 
40 de mise k la masse etant du type comportant un 
raccord k boulon de mise k la masse (74) et un ca- 
puchon amovible (76) ou un element d'ecrou femel- 
le amovible (76), ledit raccord k boulon de mise k 
la masse comportant une partie formant corps (32) 
45 disposee entre, et reliant d'un seul tenant, une par- 
tie formant boulon (34) et une partie de rivetage 
(36), ladite partie formant corps (32) comprenant 
une collerette (38) s'6tendant generalement radia- 
lement depuis ladite partie formant corps, ladite col- 
so lerette (38) comportant une surface d'engagement 
de panneau (40) et une surface d'engagement 
d'oreiile (42), ledit ensemble de raccord de mise & 
la masse comprenant des elements de nervures 
(44) disposes sur au moins ladite partie de rivetage 
ss (36) ou ladite surface d'engagement de panneau 
(40) de ladite collerette (38) pour conduire le cou- 
rant eiectrique entre ledit ensemble de raccord de 
mise k la masse (72) et ledit panneau conducteur 
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(46} lorsque [edit ensemble de raccord de mise k la 26. 
masse est relie* audit panneau conducteur d'6lectri- 
cite\ ledit capuchon amovible (76) ou ledlt Stement 
d'Scrou lemelle amovible (76) 6tant adapts k enga- 
ger par cooperation et recouvrir sensibiement ladite s 
partie formant boulon (34) et adapte* 6galement k 
recouvrir ladite surface d'engagement d'oreille (42) 
de ladite collerette (38) de maniere & proteger ladite 
partie formant boulon (34) et ladite surface d'enga- 
gement d'oreille (42) de ladite collerette (38) des 10 
produits de contamination, ledit procecie compre- 
nant ies phases consistant k : 



ProcSdS selon Tune quelconque des revendicatbns 
22 k 25, dans lequel la phase (e) est effectu£e en 
d§placant ledit capuchon amovible (76) ou ledit ele- 
ment d'ecrou femelle amovible (76) vers ladite sur- 
face d'engagement d'oreille (42) de ladite collerette 
(38). 



(a) placer ladite partie de rivetage (36) dudit en- 
semble de raccord de mise k la masse adja- is 
cente audit panneau conducteur d'6lectricit6 ; 

(b) faire passer ladite partie de rivetage (36) 
dans ledit panneau (48) de maniere k amener 
lesdits elements de nervures (44) k contacter 
ledit panneau de sorte k former une voie pour 20 
le courant Slectrique entre ledit ensemble de 
raccord de mise k la masse (72) et ledit pan- 
neau (48) ; 

(c) dSformer radialement ladite partie de rive- 
tage (36) dudit raccord k boulon de mise k la 2s 
masse, de maniere k fixer mecaniquement ledit 
ensemble de raccord de mise k la masse (72) 
audit panneau (48) ; 

(d) de>lacer ledit capuchon (76) ou ledit em- 
inent d'6crou femelle (76) depuis ladite surface so 
d'engagement d'oreille (42) ; et 

(e) fixer une oreiile conductrice d'6lectricite 
contre ladite surface d'engagement d'oreille 
(42) de ladite collerette (38) . 

35 

23. Proc£d6 selon la revendication 22, dans lequel la 
phase (b) comprend simultanSment ('utilisation de 
ladite partie de rivetage (36) dudit raccord k boulon 
de mise k la masse (74) pour percer une chute (62) 
dudit panneau. *o 

24. Proceed selon la revendication 22 ou la revendica- 
tion 23, dans lequel la phase (b) est effectu£e en 
exercant une force contre la collerette (38) du rac- 
cord k boulon de mise k la masse (74) dans le cas 4$ 
oD ledit capuchon est employe" ou en exercant une 
force contre ledit capuchon (76) ou ledit element 
d'Scrou femelle (76). 

25. ProcSde" selon Ies revendications 22 k 24, dans le- so 
quel la phase (c) comprend la deformation de ladite 
partie de rivetage (36) dudit raccord k boulon de mi- 
se k la masse (74) en un canal en forme de U, ledit 
canal s'ouvrant g6n6ralement vers ladite collerette 
(38) dudit raccord k boulon de mise k la masse (74) ss 
et ledit panneau (48) remplit sensibiement ladite 
ouverture en forme de U en engagement de ver- 
rouillage r§ciproque. 
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